Title: CEMENTITIOUS COMPOSITIONS AND METHODS OF 
MAKING AND USING 
Inventor(s): Charles E. Price 
Application No: To be assigned 
Atty Dkt No; 046478.263692 

1/16 




Title: CEMENTITIOUS COMPOSITIONS AND METHODS OF 
MAKING AND USING 
Inventor(s): Charles E. Price 
Application No: To be assigned 
Atty Dkt No: 046478.263692 



2/16 




Title: CEMENTITIOUS COMPOSITIONS AND METHODS OF 
MAKING AND USING 
Inventor(s): Charles E. Price 

Application No: To be assigned 
Atty Dkt No: 046478.263692 




Title: CEMENTITIOUS COMPOSITIONS AND METHODS OF 
MAKING AND USING 
Inventor(s): Charles E. Price 
Application No: To be assigned 
Atty Dkt No: 046478.263692 



Particle Size 

(Canadian and U.S. Mesh) 
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Weight 



Weight % Cum. % Pass Cum. % Retained 



3/8" 

+4 (4.800 mm) 
(0.189 ua.) 

-4 +8 (2.400 mm) 
(0.094 in.) 

-8+16 (1.200 mm) 
(0.047 in.) 

-16 +30 (0.600 mm) 
(0.0236 in.) 

-30 +50 (0.300 mm) 
(0.0118 in.) 

-50+100 (0.150 mm) 
(0.059 in.) 

-100 +200 (0.075 mm) 
(0.0029 in.) 

-200 



0.00 kg 
28.00 kg 

85.00 kg 
127.00 kg 
102.00 kg 
111.00 kg 
204.00 kg 
180.00 kg 

43.00 kg 



0.00 
3.18 

9.66 

14.43 

11.59 

12.61 

23.18 

20.45 

4.89 



100.00 
96.82 

87.16 

72.73 

61.14 

48.52 

25.34 

4.89 

0.00 



0.00 
. 3.18 

12.84 

27.27 

38.86 

51.48 

74.66 

95.11 

100.00 



Fig. 3 



CLT0I/4602390vl 



Title: CEMENTITIOUS COMPOSITIONS AND METHODS OF 
MAKING AND USING 
Inventor(s): Charles E. Price 
Application No: To be assigned 
Atty Dkt No: 046478.263692 



5/16 



Providing a cementitious composition comprising an effective amount of bottom 
ash and an effective amount of cement. 



40 



Mixing the effective amount of bottom ash with the effective amount of cement. 



Removing particles from the bottom ash having a particle size exceeding about .75 inches. 



44 



Mixing two substantially equally weighted portions of bottom ash, the first portion 
of bottom ash comprising particles having particle sizes ranging from between about 
.75 inches to about .003 inches, and the second portion of bottom ash comprising 
particles having particle sizes less than about .006 inches. 



46 



Mixing the bottom ash and cement in a ratio of between 
about 2:1 and about 2:3 



48 



Packaging the composition in a container wherein the container and the 
composition together weigh less than approximately 100 pounds per cubic foot 

of volume. 



Packaging the composition in a container wherein the container and the composition 
together weigh less than approximately 90 pounds per cubic foot of volume. 



50 



52 



Packaging the composition in a container wherein the container is selected from the 
group consisting of a paper bag, a plastic bag, and a plastic bucket having a lid. 



54 



Fig. 4 
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Providing a cementitious composition comprising an effective amomt of bottom ash 

and an effective amount of cement. 





Mixing an effective amount of water with the cementitious 

composition. 



64 



Curing the cementitious composition to thereby form a structural product having at least 
one of a seven-day compressive strength of at least about 2,500 psi and a twenty-eight- 
day compressive strength of at least about 4,000 psi. 



66 



Curing the cementitious composition to thereby form a structural product having at least 
one of a seven-day compressive strength of at least about 4,000 psi and a twenty-eight-day 
compressive strength of at least about 5,000 psi. 



68- 



Curing the cementitious composition to thereby form a structural product having at least 
one of a seven-day compressive strength of at least about 5,000 psi and a twenty-eight-day 
compressive strength of at least about 6,000 psi. 



Fig. 5 
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PARTICLE SIZE ANALYSIS REPORT 




20C 1 00 



10.0 



1.0 0.1 
GRAIN SIZE - mm . 



0.01 



0.001 




6A 
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16 98.9 

30 9 6.8 

50 79.5 

100 -38.7 
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I ■ 

Mixture ID 

% cement by weight 

Aggregate gradation meets ASTM C 330? 
Batch Quantities * 



Plastic Properties 



Compressive Strength Data ; 




' Compressive Strength data prpviucul ^ 
■ Average of one specimen ^ 7 A 



Steve Analysis of Combined Aggregate 



Sieve Size 



ASTM C330 Gradation 
Requirements 
(% passing) 




'** Average of one specimen 
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Batches calculated to a 40 pound cement/aggregate mixture 



Mixture ID 



Batch Quantities * 



Plastic Properties 



Compressive ! 



weight 

ition meets ASTM C 330? 


1 


2 


3 


4 


5 


6 


7 


50% 


60.1% 


49.2% 


43.0% 


46.2% 


43.0% 


39.7% 


no 


no 


no 


no 


yes 


yes 


yes 
















Cement (lb) 


20.0 


24.1 


19.7 


17.2 


18.5 


17,2 


15.9 


Coarse aggregate (lb) 


10.0 


12.3 


14.8 


15.6 


20.2 


21,5 


22.8 


Fine aggregate (lb) 


10.0 


3:7 


5.5 


7.2 


1.3 


1.3 


1.4 


Water (lb) 


13.0 


8.5 


10.7 


10.5 


9.5 


12.6 


12.4 


















Water (gallons) 


1.6 


1.0 


1.3 


1.3 


1.1 


1.5 


1.5 


Water / cement ratio 


0.65 


0.35 


0.54 


0.61 


0.51 


0.73 


0.78 


















Slump (in) 


3 


3-1/4 


3-1/2 


3 


3-1/4 


3-1/2 


3 


Air (%) 


■ N/A 


2-1/2 


3-1/4 


2-1/4 


2-1/2 


2-1/2 


2 


Unit weight (PCF)w/w4.4tr 


100.6 


120.5 


113.6 


111.8 


112.6 


110.4 


107.3 


gth Data ** 
















3-day 


950 


7200 


3455 


2260 


3185 


1870 


1625 


7-day 


1200 


8390 


4735 


3195 


4345 


2785 


2310 


14-day 


1375 


8865 


5955 


4140 


5345 


3530 


2885 


28-day 


1745 


10045 


6600 


4945 


6180 


4370 


3385 



Batch quantities based upon a batch volume of 2.75 cubic feet ! 
• Compressive strength data provided is the average of two specimens per date unless noted otherwise' 
Average of one specimen 1 
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Mixture ID: 39.7% Cement 


Batch as prepared in the 
MAt^ 1 tiL- laDoraiory 


Batch calculated to a 40 lb 

cemcnL/aggregaie miA 








Cement (lb) 


58.2 


15.9 


Coarse Aggregate (lb) 


70.7 


19.3 


Fine Aggregate (lb) 


17.7 


4.8 


water \iD) 




o.u 


Water (gallons) 


^.0 - 


1 n 


Water/Cement Ratio 












Slump (in) 


1.0 




Air(%) 


2.75 




Unit Weight (pcf) 


113-2 




CompressiyeStrepgth^^ (psi); . 






3-day 


2.670 




7-day 


3,795 




14-day 


4,170 




28-day 


5,030 





Aggregates were oven dried at least 24 hours prior to using in the mix 




Sieve Analysis of Bottom Ash Aggregate 



Sieve Size 


% Passing 




ASTM C 330 Gradation 

Requirement 


5/8" Aggregate 

Gradation 


Fine Aggregate 
Gradation 


Combination of 80.0% 
Coarse to 20.0% Fines 


W 




100.0 


100.0 


100.0 


W 


95-100 


95.8 


100.0 


96.6 


3/8" 




85.9 


100.0 


88.7 


#4 


SO-SO 


65.5 


99.9 


72.4 


#8 




46.1 


98.4 


56.6 


#16 




25.5 


95.4 


39.5 


#30 




13.1 


90.6 


28.6 


#50 


5-20 


6.2 


73.1 


19.6 


#100 


2-15 


2.5 


35.4 


9.1 


#200 




1.1 


14.3 


3J 
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PARTICLE SIZE ANALYSIS REPORT 




200 100 



10.0 



1 .0 
GRAIN SIZE 



0.1 



0.01 



O.OOlj 



SIEVE 
inches 
s i ze 


PERCENT FINER 


t 






0.75 
0.5 
0.375 


100.0 
95 .8 
85 . 9 


1 CO : o 






GKAXN srZE 


^60 
^30 
^10 


3 .85 


0.234 






COEFFICIENTS 




1 .09 
8.3 







SIEVE 
number 
s i ze 


PERCENT" 


FINER 


• 


A 




4 


65 .5 


99 


9 




8 


45. 1 


98 


4 




1 


P5 . 5 


95 


4 




30 


13. 1 


90 


6 




50 


6.2 


73 


1 




100 


2.5 


35 


4 




20O 


1 . 1 


14. 


3 
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Mixture ID; 50.0% Cement 


Batch as prepared in the 

MACTEC laboratorv 


j Batch calculated to a 40 lb 

cement/aP' prepare mix 








Ccmenl (lb) 


79.8 


20.0 


Coarse Aggregate Qbi 


63.8 


16.0 


Fine Aggregate (lb) i 


15.9 


4.0 


Water (lb) 


33.5 


8.4 


Water (gallons) 


4.0 


1,0 


Water/Cement Ratio ■ 


0.42 


0.42 








Slump (in) ! 


1,25 


— 


Air(%) 


2.0 




Unit Weight (pcf) ■ 


117.8 










3 -day 


5,390 




7-day 


6,530 




14-clay 


7,330 




28-day 


8,010 


- 



Aggregates were oven dried at least 24 hours prior to using in the mix 



Sieve Analysis of Bottom Ash Aggregate 



. Sieve Size 


% Passing 




ASTM C 330 Gradation 
Requirement 


5/8" Aggregate 
Gradation 


Fine Aggregate 
Gradation 


Combination of 80.09& 
Coarse to 20.0% Fines 






lOO.O 


lOO.O 


100.0 


Vi" 


95^100 


95.8 


lOO.O 


.96.6 


3/8" 




85.9 


100.0 


88.7 


^4 


50-80 


65.5 


99.9 


72.4 


#8 




46.1 


98.4 


56.6 


#16 




25.5 


95.4 


39.5 


#30 




13.1 


90-6 


28.6 


#50 


5t20 


6,2 


73.1 


19.6 


#100 


2^15 


2.5 


35.4 


9.1 


#200 




1.1 


14.3 


3.7 



^3 1^ 
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PARTICLE SIZE ATJALYSIS REPORT 



C c c 




200 100 10.0 1.0 0.1 0.01 - 0.001 

' GRAXN SIZE - mm 



SIEVE 


PERCENT FINER 




SIEVE 


PERCENT^ FINER 


inches 
size 


• 








number 
s i ze 


• 






0.75 
0.5 
0.375 


100.0 
95.8 
8'5.9 


lOO.O 






4. 
8 
1 fi 
30 
50 
100 


65.5 
46. 1 
P5.5 
13. 1 
6.2 
2.5 


99.9 
98 . 4 
95.4 
90.6 
73. 1 
35.4 






GKAXN SXZE 




200 


1 . 1 


14.3 




^60 

^30 
^10 


3-85 


0.234 
















COEFFICIENTS 














r.09 

8.3 
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CompraEsive Strength (psi) 




